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1 

HsoOpeTeHHe othochtch k nojiyieHHio : 
jierKOBecHbix Hano/iHMTejieB , Hcnojibsye-' 

MUK B npOHSBOnCTBe KOMnOSHUHOHHblJC ^ ' 

MarepHanoB pasJiH^Horo H'asHa'ieHHa s .. 
o&nerneHHHX nnacTMacc, rnnca, .ueM^H- 
Ta, c^ieponJiacTHKOB , ccieTawinHJC Mdwiyio ; 
ruiOTHOcTb c, flocTaTOMHOft npo^HoeTbio,: , / 

HsBecTSH cnocoO nojiyMeHHH no«Hjc^: 
CTeK/iHHHHx MHkpoc<l)ep, saKHioMaiomHttc'a 
B BHpaOOTKe nHTaKKHefl ^phttw M3 opHo~ 
■poflHor.o THSposoJin xhakob cTeKJio - 
'Qopnan KHCJioxa - MOMesHHa, $opMOBa-.. 

HHH CTeKJlHHHMX nOJIfaJX MHKpOC4>ep B 

BocxoMHweM noTOKe nJiaijieHHUX^ raaos 
npH TewnepaType ne^H/^liSO C, oOpa- 

60TKe nOJiyneHHUX MHKpOC$ep BOflHUM 

paCTBopoM HjSO^ c noc;ieflyioiueft npo- 
MWBKOtt, cyiuKoft H npOKaJiHBaHHeM [1). 

0«HaKo flaHHHfl cnocoe ne oeecne^H- 
BaeT noJiy»ieHHH nojiwx creK/iKHHiax mhk- 
p6c$ep G. noBbimeHHoa npoiHOCTi>w nprt 

COXpaHeHBH HHSKOft. nnOTHOCTH. 

, Ue/ib HSoOpieTeHHa - ysenKvenue 

ripOIHOCTH MHKP0C<J>ep. 

' IlOCTaBJieHHaH nerih cocTHraercH tcm, 
TITO B cnocoBe nojiytieriHa iiojiux ctbk- 
nHHHUx MH'Kpoc$ep, BKJiioiaiomeM nojiyne- 

HHe (J>PHTTH HaTpH«e50pCHnHKaTHOrO C6C-- 

Tasa c raSooCpaaoBaTeJieM, $opMOBaH»e' 
MHKPoc$ep B BocxoflHineM noTOKS ruias-. 



2 

:. MeHHHX. raaOB, o6pa5o-rKy hx cepHOft 
KHC/JOToft c nocjieflywmeft npoMUBKOfl, 
cymKofl H npoKajaHBaHHew, MHxpoc^epu 
06pa6aTt3BaH)T XJlOpH^aMH hjih okchxjio- 
. 5 pHflaMH MSTa/jJiOB III H IV nepHOflOB nepHO- 
flHiecKOft Ta&nMUU b raaoBoK itaae 
npH 180-200''C c nocJieflywmHM y4aJieHH- 
eM HenpopearMpoBaBuiHx npojiyxTOB. 

nOBHUieHKe npO<IHOCTH CTeK/IHHBblX 

10 MHKpoccJiep HenocpeflCTBeHHO cBHsaHO c 
noBKnaeHHeM hx rH«pocTaTH:«ecKO» npoH" 

HOCTH, MTO SBJlHeTCS HSHebjiee BaKHHM 

noKasaxeneM npH HsroTOB/teHHH nom- 

MepHblX NiaTepHaJlOB. HH3KOfl TtnOTHOCTH. 

15 npH oepaeSpTxe iptapaMH xnopHflOs 
JUJH oKCHXJiopHnoB- MeTaJiJlOB nonux 

CTeKJlHHHUX MHKpOC$ep npOTOKaeT XHMH- 

HecKaH peaKUHH KOHfleHcauHH Mewfly 
rHnpOKCHJiBHbJMH rpynnaMH' nosepxHOCTM 
20 H cooTBeTCTByromHM peareHTOM Hs ra30- 

• ro(5Si-0H)+3 Clj,-' (5S1~0^»„3C1„.^ + 
+niHCl, 

rne 9 - Ti, V, Si H T.fl., 

, 25 m(^Si~0H)+30Cl„-^(aSi~0-)»„30Cl„V. 
4.mHCl 

rfle 3 - V, Cr. 

B ■ pesyJibTaTe peaKUHfl k nosepxHOCTH 

MHKpOC$ep npHCOeflMHHIOTCH XHMHUeCKH- ■ 

MH CBHSHMH BTieMeHTcoaepwamHe rpynnu 



(Ti, V, Cr, Si H T.fl.), a oepaayw- 

maaCH XnopUCCun BOflOpOfl h HSetlTOK 

rasooBpasHoro peareHxa yflanHWTcn h3 
30HH peaKUHH noTOKOM HHepxHoro rasa. 
BhBop TeMneparypu 180-200''C o6y- 

CJIOBJieH TeM, HTO B 3THX yC/IOBHHX 

inoBepxHOCTb CTeKJiHHHtiix MHKpocctiep 
npe^iexibHO rn«poKcmiHpoBaHa, x.e. 
coHep«HT' npe«eJibHoe kojihucctbo peaK- 
UHOHHO-cnocoSHbix rHflpoKCH^ifaHKix rpynn 
B cocTase (=S1 '-OH , BcxynaKWHX b 
peaKUHw c rajioreHHflaMH. npH xeMnepa- 
xype svBiie 200°C na nosepxHocxH chjih- 
KaxHHX MaxepHajioB npoxeKaex peaxuHfj 

flerHflpOKCHJIHpOSaHHH 

= Si-OH t>200°G = S<-0 

— : > JO + H^O, 



B xpyConpoBQAe oxcacHsaromero senxH^iH- 

XOpa 100-130 MM BOH. CT , 

C<J>opMOBaHHHe MKKpoc(j)ephi nocTynawx 
H3 ,6yHKepa b c-beMHyro cxeKJiaHHyio xapy. 
noJiyveHHbie MHKpoc(t)epu noflBeprawT 06- 

paSOTKe BO«HHM paCXBOPOM H^SO^ B 

cocyflax c jionacxHUMH MewaJiKawH, ox- 
MfcjBawx H cyiuax npw 160 "c h npoKanH- 
B aioT npH 340 c. 

Saxeivi nojiyMeHHbie nortue cxeK/iHHHfcje 
MHKpoc(|jepH sarpywawT b peaKXop npoxo^ 
Horo THna h noasepraioT o6pa6p' 



'I extap e X xji op Mc ■ 
■Ke cyx< 



: peareHxa 

TOM npH TOfi Tl 

Hue 1 H n Bbirpyw. 
poc$epb!. 

THflpOCTaTHMeCKaH npoHH< 

jiHHHbJx MHKpoc!5)ep, oepagOT. 

•nOpHGThlM THTaHOM 230 1 



a TiCl4 
npH 200°C. 

yfla/iHWT cyxKM a30- 
Mnepaxype b xene- 
lox o5pa6o- 



;HHbie 1 



B pesyjifaxaxe Koxopos yMeHbiti 
KOHuetixpauHH OH-rpynnbj Ha ni 

XH, COOXSeXCXBeHHO CHH>KaeXCH KOJTH- 

HecTBO xeMocop6HpoBaHHoro xnopH^a, a 
cjieflOBaxejibHO, h npo^Hocxb MHKpoci)ep. 

. npH xeMnepaxypax rntxe 180 C Ha 
noBepxHOCXH cxeKnocifep bo3MO)kho npn- 

CyXCXBHe MOJieKyjIflpHOf? BOflU, HTO npH- 

BOflHX K rHBpojiHsy x/!opHfla H ocamne- 
HHW Ha nosepxHocxH MHKpoc$ep rnnpo- 
OKHCH cooxsexcxByioinero sjseMeHxa, a 
cneAoaaxeJibHO, k sarpHSHeHHio nosepx- 
HOCXH, yse/THieHHio nnoxHocxH cxeK^io- 
c$ep, yxyHuieHHK) KatecxBa n3fleJiHfl. 

flpHMep 1. B cMecHxejib saJiHsa- 
fox 8 K.r 45%-Horo wHflxoro cxeKJia c 
MoayjrjeM 2, 7-3,0; 2 kf CopHOft kmcjiotu 
H 0,1 KT Md'^eBHHw H nepeNieiuH Baiox 
30 MHH. BaxeM 3a/iHBa»x b CMecHxejib 
BTopyto nopuHK) jKHHkoro cxexna 17 xr 
H nepeMeiuHBawT erne 2 v 30 mhh «o 
nonyneHHw o«HopoflH6« Ma'ccw. roxosyio 

. Maccy BurpywaioT Ha npoxHBHH no 

~5 Kr H. cymax npH 300° C 8 

BbjcyuieHHyw waccy-^pHTxy npoceHsa- 
lox y.ep&3 cHxo, SaxeM ^pHxxy nonawx 
B rasoByio nenh. yacosoft pacxoc (JipHx- 
ru Ha owy nenb 800-850 r. TeMnepa- 
xypa neMH '^IISO^'C, 06mee pa3pa«eHHe 



n p i 

npHMepe 



1 p 2. 



■c/ci 



B Ka'iecxBe peareHxa 
Hcrio/ifasywx okchxjtiophb xpoMa CrO^^Ct^- 
rnHpocxaTHHecKaa npoMHocxb nonux 

CTCKJlHHHbJX MHKpOC(J)ep, 06pa60XaHHbIX 
. OKCHXJIOPHHOM xpoMa, .220 KrC/CM^. 

ri p H M e p 3. To «e, 1x6 H B 
npHMepe 1, ho b KaHecxse pearenxa' 
Hcnonbayiox okchxjiophb BaHaflHn VOCl^. 

rKflpocxaxHMecKaa npo^Hocxu noJiHX 
' cxek/iHHHux MHKpoc4)ep, o6pa6oxaHHt«x 

OKCKXJIOPHHOM BaHaOHH, 200 KrC/CM^. 
n p H. M e p 4 . To )Ke, MXO H B 

npHMepe 1 , ho b KanecxBe, peareHxa . 
Hcnonbsyiox AECE,. 

rHapocxaTHMec!', an npciHOCXb no^iux 
CXeKJIHHHblX MHKpOCctep, o6pa5oxaHHbix 
XJIopHflOM aJIlOMHHHa, 220 Krc/CM*. 



n p I 



I e p 5. To > 



npHMepe 1, ho b Ka-^ecxse peareHxa 
40 Hcnojibsyrax. SiC £4. 

rHflpocxaxHHecKas npoiHocxb noJtwx 
CXeKJiaHHtJX MHKpoc$ep, o6pa6oTaHHHX 
HexbipexxJiopHcxhiM xpeMHweM, 225 Krc/cM 
Pesyiibxaxu HcnHxaHHft Ha npo^HOCTi, 
noJiHx cxeKJiHHHHX MHKpoc$ep H6bepa6o- 
xaHHux H o6pa6pxaHHbix xnopHflaMH h ., 
oKCHxnopHflaMK npeflcxaBJieHU b xae/iHue. 



CxeKJisHHfaje nonhse mhkpo- 
cifepH 


CpeflHHH 
nJJOXHOCTb, 

r/cM 3 


rHflpocxaxHqecKaH 

rjpoiHOCXb, 

xrc/cM^ 


npo'qHOCTH, 

• % _ 


Heo6pa6oTaHHhie 


0,350 


140,. 




'08pa6oTaHHfcae napaMH 








, TiCl^ 


0,352 


230 


64 


.CrO-iCLj_ 


0,350 


220 


.57 


VOCI3 


0,353 


200 , 


43 


■ AICI3 


0,354 


220 


57 


SiCl^. 


0,350 


225 


60 



5 



6 



KaK BHflHo H3' Ta6Jinubi, oOpaeSoTKa 
CTeKJiHHHhjx MHKpoc<J)ep napaMM xJtopH- 
BOB -ajieMeHTOB yBejiHHHBaeT rHflpocTa- 
THHeCKyiO npOMHOCTb MHKpocOep Ha 40- 
60 % no cpaBHSHHio c npoMHOCTbio Heo6- 
pa6oTaHHbix napxHft. 

CpefiHHH rHnpocT.aTHHecKaH nJioiHOCTb . 
no^bix cieKJioc^ep ocraexcH npaKTHHec- 
KH 683 H3MeHeHH». 3a CHet ysejiH^eHMH. 
Bbixona ynpo'iHeHHbJx cTeKJiHHHux noraax 
MHKpoC(I)ep ,c Hcnojib30BaHHeM npenjiarae- 
Moro cnocdBa ctohmgctb hx cHH)KaeTC« 
B 1,5 pasa no cpaBHeHHJo co cTOHMOCxbio 
c<l)ep, no^iyiaeMHx no HssecTHOMy cno- 
co6y. 

<I>opMyjia HsoepeTeHMf? 
Cnoco6 noJty^eHHH nojiux cTeKJiHHHbix 
MHKpoc<f>ep, BKJiKiMaJoiaHft no/iyMeHHe 4>pht- 



tu HaTpHKOopcHJiHKaTHoro cocTaBa c 
raaooOpaaoBaxeJieM, (jjopMosaHHe. mhkpo-* 
C(i)ep B BocxoRHineM noxoKe tuiaMeHHHX 
ra30B, o6pa6oTKy hx ,cepHoft khcjiotoR 
c nocnenywmeti npoMHs Koft , cyuiKoa h 
npoKajaHBaHHeM, oxjiH^atoinHft— 
Sen xew, mxo, c uejibio ysejiHieHHS 
npoMHocxH MHKpocOep, noGJie npOKaJiHBa- 

HHH npOBOHHT 06pa60XKy XJIOpHflaMH HJIH 

■. oKCHxnopHflaMU Mexanjios t|| h IV nepHonoB 
nepHOflH^ecKoft xaOJTHuu b rasoBoK $a- • 
10 'se npH 180-200°C c nocjienywinHM yna- 
jieHMeM HenpopearHpoBaBtoHx nponyKXCB, 

HCTOMHHKH HHlflOpMaUHH , 

npKHHThie BO BHHMaHHe npH 3KcnepTH3e 
tS 1. TexHOJiorH^ecKKfi perjiaMeHX 
» 104 BHHHCn, 1969. 
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Abstract to SU 812780 



Process of manufacturing gas microspheres on the basis of potassium borate silicate 
by treating the gas microspheres in sulphuric acid, subsequent washing, drying and 
curing, characterized in that the microspheres are treated with chlorides or oxichlo- 
rides of metals from group III and IV of the periodic system in the gas phase at a tem- 
perature from 180°C to 200°C and subsequent removing of the resulting compounds. 
The method is conducted to increase the strength of the glass microspheres. 



